Biosynthetic maturation of an ascites tumor cell surface sialomucin. Evidence for O-glycosylation of cell surface glycoprotein by the addition of new oligosaccharides during recycling.
Previous biosynthetic studies of the ascites 13762 rat mammary adenocarcinoma cell surface sialomucin ASGP-1 (ascites sialoglycoprotein-1) showed that it is synthesized initially as a poorly glycosylated immature form, which is converted to a larger premature form (t1/2 30 min) and more slowly to the mature glycoprotein (t1/2 greater than 4 h). In the present study O-glycosylation of ASGP-1 polypeptide is shown to occur in two phases: an early phase complete in less than 30 min, which corresponds to the synthesis of the premature form, and a later phase that continues for hours and corresponds to the synthesis of the mature form. Pulse-chase labeling studies indicate that 95% of the ASGP-1 has moved to the cell surface in 2 h. Since transit to the cell surface is faster than the slow phase of addition of new oligosaccharides, some new oligosaccharides must be added after ASGP-1 has reached the cell surface. Initiation of new oligosaccharides on cell surface ASGP-1 was demonstrated directly using a biotinylation procedure to identify cell surface molecules. Glucosamine labeling of biotinylated ASGP-1 was shown to occur on galactosamine residues, which are linked to the polypeptide, establishing the addition of new oligosaccharides to the cell surface molecules. Finally, resialylation studies indicate that ASGP-1 rapidly recycles through a sialylating compartment. From these results we propose that ASGP-1 reaches the cell surface in an incompletely glycosylated state and that additional oligosaccharides are added to the glycoprotein in a second process involving recycling.